Objectives. We determined the prevalence of first lifetime use of cigarettes during pregnancy or in the early postpartum period (incident smoking) and identified sociodemographic and health-related characteristics of incident smokers.
SYNOPSIS
Objectives. We determined the prevalence of first lifetime use of cigarettes during pregnancy or in the early postpartum period (incident smoking) and identified sociodemographic and health-related characteristics of incident smokers.
Methods. We used statistics based on data from a longitudinal study of a large cohort of pregnant, low-income, urban women (n1,676) to describe the timing of first-time use and to compare incident smokers with those who had never smoked and those who had already smoked prior to pregnancy.
Results. About one in 10 (10.2%) women who had not previously smoked initiated cigarette smoking during pregnancy or in the early postpartum period. Compared with those who had never smoked, incident smokers were more likely to report high levels of stress and to have elevated levels of depressive symptomatology, which may be rooted in relatively poor social and economic conditions. Conclusion. A significant number of women may be initiating smoking during pregnancy or in the early postpartum period. These women have characteristics that are consistent with the risk factors associated with smoking. Further research is warranted to determine prevalence in other populations, identify the risk factors for incident smoking, and assess the potential for primary prevention efforts designed to help women who had previously avoided cigarette use to remain smoke-free throughout pregnancy and in the postpartum period.
Smoking during pregnancy has been demonstrated to be one of the most significant, as well as preventable, risk factors for poor pregnancy outcomes, including low birthweight and preterm delivery. 1-3 Newborns exposed to tobacco smoke from maternal cigarette use are also at increased risk for sudden infant death syndrome, respiratory illness, lung malfunction, ear infections, and even developmental delay. 1 The importance of addressing the adverse consequences of maternal tobacco use is reflected in the large and growing body of research focusing on the most effective ways to identify pregnant women who smoke, [4] [5] [6] [7] the efficacy of interventions designed to help women quit or reduce cigarette consumption during pregnancy, 5, 8, 9 and the prevention of relapse in the postpartum period among women who managed to quit while pregnant. [10] [11] [12] [13] [14] The societal cost of maternal tobacco consumption and the benefits associated with decreasing the overall exposure of mother, fetus, and infant to tobacco smoke have also been longstanding health policy concerns, ranking high on the list of priorities for public health research and action. [15] [16] [17] [18] Conspicuously absent from the maternal smoking literature are any published data or serious discussion of the problems associated with incident smoking-the first-time use of tobacco during pregnancy or in the postpartum period. Information is lacking despite the fact that the typical age of onset for smoking among female adolescents and young adults clearly overlaps with the childbearing years. 19, 20 It also seems reasonable to suggest that some nonsmoking women, especially those with limited resources, may experience additional stressful life events, financial difficulties, and social dislocations that are sometimes associated with pregnancy and parenthood, 21, 22 and which can be triggers for the initiation or resumption of tobacco use. 4, 23 Although it appears that some women who smoke and are aware of the risks of exposure are motivated to quit or reduce cigarette consumption when they learn they have become pregnant, 14 others may be vulnerable to initiation depending on their circumstances and the stressful changes that pregnancy and caring for a newborn may cause.
We are unaware of any studies documenting the number of women who initiate smoking during pregnancy or in the postpartum period, or the factors that might predispose women to do so. Given the absence of any data addressing this issue, we sought to explore the frequency with which incident smoking occurs among this group and the characteristics of incident smokers, based on a study cohort of low-income, urban childbearing women residing in Philadelphia, Pennsylvania.
METHODS

Overview
This study was part of a larger federally funded, prospective, community-based investigation of the relationship between psychosocial, behavioral, and neighborhood-level factors, and bacterial vaginosis and pregnancy outcomes. 24 The larger study initially involved interviews conducted with more than 2,300 pregnant women. Women were recruited for the study at the time of enrollment in prenatal care at any of 10 neighborhood health centers located in underserved areas in Philadelphia from February 1999 to November 2002. More than 97% of the women who were eligible agreed to participate in this larger study. Eligibility criteria included having an intrauterine pregnancy and the ability to speak English.
Beginning in February 2000, the study was expanded to include postpartum follow-up interviews. The expanded study widened the scope of investigation to explore issues related to parenting behavior, healthcare utilization, child health and development, as well as postpartum depression and morbidity. Additional findings from and details about the larger study have been published elsewhere. [25] [26] [27] [28] The study was approved by the Institutional Review Boards of Drexel University, the University of Pennsylvania, and the Philadelphia Department of Public Health.
Study sample
Data for this study were based on those women with both prenatal and postpartum interviews enrolling in prenatal care after February 2000. A total of 1,676 women were successfully interviewed at least once, either at approximately three months (1 month), 11 months (1 month), or 24 months (2 months) following delivery, representing 85% of all those who were eligible and targeted for postpartum follow-up and who delivered a live infant. All interviews included documentation of smoking status, as well as a variety of measures assessing the mother's social and economic conditions, and physical and emotional health, including depressive symptomatology and perceived stress. A wide range of basic, descriptive sociodemographic and obstetrical information was also collected at the time of the prenatal interview.
Measures
The objectives of the analyses were twofold: (1) to document the frequency with which the first-time-ever use of tobacco occurred either during the prenatal or postpartum period and (2) to identify characteristics, markers, or potential risk factors associated with incident smoking, which could be used to target or otherwise inform future primary prevention efforts.
Women were divided into one of three groups based on responses to interviews collected at one or more points in time: (1) "incident" smokers were defined as those who indicated that they had never smoked before pregnancy, but subsequently reported they had started smoking during pregnancy or following delivery; (2) "smoke-free" mothers were defined as women who reported to have never smoked before pregnancy and based on postpartum interviewing, never to have started; and (3) "prepregnancy" smokers were those who indicated that they had initiated cigarette smoking at some point before they became pregnant. These three groups were compared and contrasted on several characteristics.
We first examined basic sociodemographic behavioral characteristics, including median age, household income, marital status, education, race/ethnicity, nativity (foreign-vs. U.S.-born), age at first intercourse, and recent alcohol and marijuana use. We then used levels of perceived stress, based on the Cohen Perceived Stress Scale, 29 and depressive symptomatology, based on the Center for Epidemiologic Studies Depression (CES-D) scale, 30 as well as self-reported overall emotional and physical health data collected at the time of the prenatal interview to compare the three groups.
Additional variables likely to indicate extreme material deprivation or dislocation were also available from the prenatal surveys and were used to compare the three groups. These variables included participants' reported concern about physical safety while living in their current neighborhood, living in a house that was in physically poor condition, and the experience of having one or more recent utility shutoffs (gas, water, or electric). A woman was classified as having a serious concern about physical safety if she rated her worry about being robbed or murdered in the neighborhood as being relatively high (i.e., $8 on a "worry" scale of 1 to 10). A woman was defined as living in a house in poor condition if she reported two or more serious problems with the house she was currently living in, including peeling paint; leaking roof; broken windows; broken or dangerous steps; clogged or overflowing toilets or broken plumbing; or the presence of bugs, mice, or rats.
Women in the three groups were also compared based on their levels of perceived stress, depressive symptomatology, and overall self-reported physical and emotional health in the postpartum period. The Cohen Perceived Stress Scale, CES-D scores, and self-reported physical and emotional health ratings were collected at each of the postpartum interviews and, thus, were available for analyses. Because not all women had all three interviews, we used the results from the most recently completed postpartum interview to assign values to participants on these variables.
Additional variables of interest pertaining to living conditions of the women in the postpartum period were also included in the protocol for the second postpartum interview at nine to 12 months following delivery. For the subsample of these women for whom this second postpartum interview was available (n1,142), we compared incident, smoke-free, and prepregnancy groups based on whether they indicated they had been homeless or had a utility shutoff since delivery. We also compared the groups based on how worried they were about money, and whether they were living in poor housing conditions or overcrowded households. Living in poor housing conditions in the postpartum period was defined as described previously. A woman was determined to be worried about money if, in the second prenatal interview, she responded that she was very (or extremely) worried about not having enough money from one month to the next. A woman was classified as living in an overcrowded household if she described the conditions in her house or apartment as very cramped with no private space.
Analysis
We used simple cross-tabulations among the three groups and the characteristics described in the previous section to compare and contrast the groups, with the primary focus on the group of women who reported their first lifetime use of cigarettes during this pregnancy or in the early postpartum period (incident smoking). We used Chi-square tests to identify statistically significant differences. To highlight the most salient factors associated with incident smoking, we further explored statistically significant relationships at the univariate level using multivariate analyses. Consistent with the primary focus of the article, the multivariate analysis examined those factors that were most important in terms of distinguishing between women who initiated smoking prenatally or in the early postpartum period and those who remained smoke-free.
We applied stepwise logistic regression using the backward elimination method to arrive at the final, "best" combination of study variables that define incident as opposed to smoke-free respondents. Study variables were removed from the model based on the change in the model log likelihood statistic; a change resulting in Chi-square values with p0.05 was the criterion for retention. We also calculated adjusted odds ratios associated with each retained variable and their respective 95% confidence intervals. All univariate and multivariate analyses were conducted using SPSS ® 15.0 for Windows. 31 
RESULTS
As the Figure shows, 601 women (36%) were prepregnancy smokers, while 1,075 women (64%) reported never having smoked prior to pregnancy. Using data from all of the interviews available, we identified 110 women (10%), among the 1,075 women who had never smoked prior to pregnancy, who initiated smoking during pregnancy or in the postpartum period. Of these incident smokers, 36 women (33%) reported having initiated smoking during pregnancy, while the remaining 74 women (67%) indicated that they had initiated smoking at some point during the postpartum period.
The data in Table 1 , based on the prenatal surveys, revealed that incident smokers were more likely to be unmarried, to be less educated, and to have lower mean household incomes than the smoke-free group. Compared with the smoke-free group, incident smokers were also less likely to be foreign-born and more likely to have reported having had sexual intercourse for the first time at 16 years of age or younger. Compared with the prepregnancy smokers, incident smokers had lower mean household incomes, were more likely to be of nonwhite race/ethnicity, and were less likely to have reported recent use of alcohol and marijuana.
Results from the analyses of additional data collected from the prenatal surveys are presented in Table 2 . In general, only small and statistically nonsignificant differences among the groups were found with respect to perceived stress and overall emotional health measured prior to pregnancy. However, self-reported overall physical health was reported to be generally better for incident smokers compared with prepregnancy smokers. Compared with the smoke-free group, incident Those who started smoking during pregnancy and those who started smoking postpartum were not significantly different on any of the important variables examined; as a result, and because the subgroup numbers were small, incident smokers were considered a single group in all of the analyses for this study.
smokers were more likely to report serious concerns about the safety of their neighborhood (82.7% vs. 73.6%) and to have experienced a recent utility shutoff (30.9% vs. 20.5%).
The results from the postpartum interview responses are presented in Table 3 . They indicate that differences between the incident smokers and the smoke-free group related to perceived stress and depressive symptomatology, as measured during the postpartum period, were more pronounced, with incident smokers reporting significantly more perceived stress and higher levels of depressive symptomatology than the smoke-free group. Specifically, only 14.5% of incident smokers were in the lowest quartile of the Cohen Perceived Stress Scale compared with 26.8% of smoke-free mothers, while 33.6% of incident smokers were in the highest quartile compared with 26.5% of smoke-free mothers. Consistent with this pattern, only 52.7% of the incident smokers, compared with 71.8% of the smoke-free mothers, had CES-D scores of 15, while 28.2% of incident smokers vs. only 16.3% of smoke-free mothers had CES-D scores of $23. Although the incident smokers were slightly less likely than the smoke-free group to report their overall emotional health as excellent or very good (as opposed to fair or poor), these two groups did not differ markedly or statistically significantly in this respect. However, both incident and prepregnancy smokers had more perceived stress and depressive symptomatology when compared with the smoke-free group.
Additional findings based on the analyses of responses available only from the second postpartum interview, which was conducted at nine to 12 months postpartum, are also presented in Table 3 . The findings are consistent with the overall pattern of increased hardship and the occurrence of stressful life events for incident smokers compared with the smoke-free group. Specifically, incident smokers were more likely to have experienced a utility shutoff since delivery (24% of incident smokers vs. 12% of smoke-free mothers) and more likely to have reported being worried about money (71% of incident smokers vs. 60% of smoke- free mothers). They were also more likely to indicate that they had become homeless at some point since childbirth, to have two or more serious housing problems, and to report living in an overcrowded household; however, these differences were not statistically significant.
The results of the multivariate analyses are presented in Table 4 . Of the variables previously shown to have significantly different distributions between the incident smokers and the smoke-free group, depressive symptomatology, education, nativity, and having had a utility shutoff were independently associated with incident smoking. Specifically, among the women who had never smoked prior to becoming pregnant, those with the highest levels of depressive symptomatology were more than 2.2 times as likely as those with the lowest levels of depressive symptomatology to begin smoking, either prenatally or in the early postpartum period. Compared with women who had the highest levels of education, those with the least amount of education were 3.5 times as likely to initiate smoking during this period. In addition, U.S.-born women, as compared with foreign-born women, and women who had experienced a utility shutoff were 3.0 times and 1.8 times as likely, respectively, to initiate smoking while pregnant or during the postpartum period in which they were interviewed for this study.
DISCUSSION
In our study of a large cohort of low-income, urban women, we found that slightly more than 10% of those who had never smoked prior to pregnancy initiated the use of tobacco during pregnancy or in the postpartum period. Consistent with other investigations of adult smoking behavior, 1, 15 incident smoking in our study sample was inversely related to socioeconomic status and positively associated with indicators of material deprivation, stressful life events (e.g., homelessness, housing disrepair, and utility shutoffs), depressive symptomatology, and higher perceived levels of stress. Compared with smoke-free women, incident smokers 20, 32 The findings are more meaningfully interpreted within the context of the existing body of literature pertaining to smoking during pregnancy and the postpartum period. Recent data indicate that about 40% of pregnant smokers quit during pregnancy, either spontaneously or as the result of cessation interventions. 4, 6 Randomized controlled trials have shown that, in addition to those who quit with no assistance, 10% to 20% of pregnant women will quit if obstetrical providers adopt systematic protocols to identify, counsel, and otherwise assist women in efforts to quit or reduce cigarette consumption. 4 The American College of Obstetricians and Gynecologists has formally endorsed and encouraged obstetrical providers to implement the U.S. Public Health Service (PHS) recommendations to "institutionalize the consistent identification, documentation, and treatment of every tobacco user seen in a health care setting." 33 The importance of implementing these guidelines for improving pregnancy outcomes is underscored by the fact that the typical pregnant woman has numerous contacts with obstetrical providers during the normal course of prenatal care. 4 In contrast to the documented benefits associated with the repeated, structured, but brief interventions that providers can offer at every prenatal visit, studies of cessation interventions involving more intensive group or one-on-one counseling have shown that participation rates are low and that such interventions have very Respondents with CES-D scores $23 are generally classified as "probably depressed," those with scores of 16-22 are classified as "possibly depressed," and those with scores 15 are classified as "not depressed." c Item was available only from the interview at nine to 12 months (n1,142) and, thus, the denominators are n651 for the smoke-free, n76 for the incident, and n415 for the prepregnancy groups.
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limited potential to reduce aggregate levels of maternal and fetal exposure to tobacco smoke. 4 Thus, the PHS recommendations and the justification for implementing them rest in large part on the notion of "teachable moments"-the repeated, numerous opportunities that prenatal care providers have to deliver practical advice and assistance to women, opportunities that are by-products of the frequent maternal visits typically involved with the prenatal care regimen. 34 With respect to maternal smoking in the postpartum period, there has been considerable discussion about the role that pediatric providers can play, given that exposure to tobacco smoke introduces serious risks to both mother and child. Of the approximately 40% of women who manage to quit smoking during pregnancy, an estimated 80% will resume cigarette use within the child's first year of life, and most of those who relapse do so within the first six months after delivery. 6, 23 Studies comparing those who relapse with those who remain abstinent are consistent with the findings presented in this article-that is, relapse is associated with lower socioeconomic status, African American race/ethnicity, diminished self-efficacy, and more stressful life events. 12, 14 Observers have noted that maternal tobacco use is not as systematically addressed in pediatric vs. prenatal care settings. 35 This is unfortunate in light of the known risks of exposure to both mother and infant, extremely high relapse rates, and the fact that new mothers typically have numerous contacts with pediatric providers in the form of both well-and sick-child visits.
Findings from the relatively few studies of interventions designed to reduce relapse rates and, thus, exposure of children to maternal tobacco use are generally disappointing, demonstrating little or no differences between treatment and control groups. 13, 36 Again, repeated, brief, but structured interventions by pediatric providers, consistently delivered over time, may hold the most promise for reducing relapse and maternal smoking rates. 37 Although further studies are clearly warranted, the American Academy of Pediatrics, through its policy statements and published guidelines, 38 has acknowledged that pediatric settings represent appropriate places to address maternal tobacco use, and it strongly encourages practitioners to incorporate systematic cessation interventions with parents, similar to those articulated and recommended by the PHS for all adult smokers. 34, 39 The emphasis is again on the numerous opportunities that occur, as a result of mothers' frequent appearances in pediatric settings, for pediatric providers to offer maternal interventions to prevent relapses. Nationwide, infants are seen in ambulatory, pediatric care settings an average of seven times during the first year of life 40 and are most often accompanied by their mothers. Although the data are not presented in this article in detail, the women in our study cohort made an average of eight visits to pediatric providers during the baby's first year of life.
There is virtually no mention of women who may initiate smoking during pregnancy or in the postpartum period in the literature. This is somewhat surprising in that many pregnant/postpartum women are adolescents or young adults, reaching age milestones associated with the initiation of smoking. It is also widely recognized that for some women, pregnancy and parenting can cause social, emotional, and economic stress and disruption, which are known triggers for the resumption, as well as the initiation, of tobacco use. 1, 6 Multiple contacts with medical providers during pregnancy and postpartum could, therefore, be viewed as opportunities for primary prevention (i.e., teachable moments) pertaining not only to the goals of smoking cessation during pregnancy and relapse prevention, but also to the goal of encouraging and supporting those who have never smoked to remain smoke-free. Successfully getting women to quit or substantially reduce cigarette consumption during pregnancy, and then to avoid relapse following delivery, has proved to be a challenging task for medical providers. Behavioral habituation and/or chemical dependency are recognized as important barriers. 15 Yet, by definition, these barriers are not present in the case of women who have never smoked, but who may be susceptible to doing so, precisely during a time when it is critical that they remain smoke-free. The underlying motivation for lifetime nonsmokers to remain smoke-free during pregnancy is arguably as salient as that for prepregnancy smokers to reduce or quit smoking-i.e., to avoid poor pregnancy outcomes. In the same vein, the motivation for nonsmokers to remain smoke-free in the postpartum period may be as strong as that for "quitters" to avoid relapse -i.e., the protection of the infant from the adverse health effects of environmental exposure to tobacco smoke. Thus, some optimism may be warranted for successful primary prevention targeting nonsmokers who may be susceptible to initiating smoking during pregnancy or following delivery.
Limitations
Some limitations were associated with this study, which should be regarded as a first step that will hopefully lead to further research in this area. We used existing data from a study designed specifically to examine smoking behaviors, and the sample was deliberately confined to pregnant women who enrolled for prenatal care at community health centers located in underserved areas and serving almost exclusively low-income women. The comparisons we made to help identify those most at risk for first-time use may not necessarily be the most informative, nor are they likely to provide the most comprehensive profile of these women.
Our measures of incident smoking were based on self-reported smoking status, which is widely regarded to underestimate smoking rates for pregnant women. A previous analysis of data from a subsample of the women included in this study confirmed a bias in reporting consistent with other studies. 41 We crosschecked self-reported smoking status with laboratory results based on urine dipstick testing for cotinine levels for 175 women in the study sample who said that they were not smokers during pregnancy. Of those, 32 (18.3%) had cotinine levels equal to or higher than those indicating exposure from active smoking. Consequently, the rates reported in this study may represent minimum estimates, and, if anything, may somewhat underestimate the problems associated with incident smoking. Moreover, the results may not be generalized to other populations, particularly those women in nonurban areas or in higher socioeconomic groups.
Because our research was a descriptive study, we were unable to make causal statements. We could not fully explore the extent to which emotional difficulties, material hardships, and stressful life events that were more characteristic of the incident smokers, compared with the smoke-free women, were directly tied to pregnancy and the demands of parenting-as opposed to preexisting conditions that predisposed some pregnant and postpartum women to initiate smoking.
